LAND

1.3 Land and Soil Quality

Maintaining and improving the quality of the Nation’s
soils can provide economic benefits in the form of
increased productivity, more efficient use of nutrients
and pesticides, improvements in water and air quality,
and the storage of greenhouse gases. Economic
measures of soil quality are needed to monitor and
assess the effects of agricultural activities on soil
properties. While measures of land capability,
productivity, and erodibility are well known, there is an
increasing emphasis on soil quality measures that
incorporate properties more fully reflecting a soil’s
potential for long-term agricultural production without
negative environmental impacts.
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Nation’s soils can inease farm productity,
minimize use of nutrients and pesticides, improve
water and air quality, and help store greenhouse
gases. Developing economic measures of soil quality
requires a better understanding of the multiple
functions of soils and of the interactibetween
agricultural activities and soil quality. For example,
productivity measures reflect the privatencerns

Soil quality definitionscurrently follow two concepts
(Karlen and others, 1997; Seybold and others, 1997).
The first is the "capacity of thei$ to function”

(Doran and Parkin, 1994). The second is "fitness for
use" (Pierce and Larson, 1993; Acton and Gregorich,
1995). "Capacity of the soil to function” refers to the
inherent properties of soil formation, which include
climate, topography, vegetation, and parent material.
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y ; concept and relates to soils as influenced by human
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soil health or condition. Measures of soil quality

qguality. Combining the many physical attributes of such as Land Capaitjl and Prime Farmland are
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: gning are based on crop production. Other criteria are
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tradg-offs_associated with alternative private and fitness for use can be measured (Mausbach, 1997)

public actions. Measures of land and soil quality should also account
for scale, both spatial and temporal (Halvorson,
Smith, and Papendick, 1997). Scale is important
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Table 1.3.1—Cropland and soil quality, selected measures, 1992%

Measure Cultivated CRP Total Cultivated CRP Total
cropland cropland
1,000 acres Percent of acres
Land capability class in 1992:
I (highest land quality) 26,945 214 27,159 7.0 0.6 6.5
Il 177,337 7,584 184,921 46.4 223 44.4
I 116,687 14,240 130,927 30.5 41.8 314
IV and above (lowest quality) 61,349 12,001 73,350 16.1 353 17.6
Total 382,317 34,040 416,357 100.0 100.0 100.0
Prime farmland in 1992 215,731 9,688 225,419 56.4 28.5 54.1
Erodibility in 1992:2
Highly erodible from water only 51,924 na na 135 na na
Highly erodible from wind only 48,933 na na 13.0 na na
Highly erodible from both 3,516 na na 0.9 na na
Subtotal highly erodible 104,373 19,796 124,169 27.4 58.2 29.8
Not highly erodible 277,944 14,244 292,188 72.3 41.8 70.2
Total 382,317 34,040 416,357 100.0 100.0 100.0

1 Includes cultivated cropland and land enrolled in the Conservation Reserve Program (CRP) in the contiguous States, Hawaii, and the U.S. Carib-

bean islands (less than 0.75 million acres).

2 Highly erodible land has an erodibility index for sheet and rill erosion or for wind erosion greater than or equal to 8.
Source: USDA, ERS, analysis of NRCS 1992 National Resources Inventory data.

becaisesoil quality changesver time andis different
by region. Some tradtional measuresf land quality
are discussedn this section

Land Capabiity and Suitability. Sonme measuresf
land quality are usedto monitor the capabiity or
suitability of landfor a particubr purpose,suchas
growing cropsor trees,grazng animals, or
noregricultural uses. Dataon two commonly used
measures—ahd capability classegLCC) and the
prime farmland desgnaticon—have been collectedin
the National ResaurcesInvenbry (NRI), corducted
by USDA's NaturalResources Corsewnation Service
(NRCS) every 5 years (USDA, 1994and 198b). (See
appendx for a description of the NRI.)

Land capabiity classesrangefrom | to VIII. Classl,
about7 pereentof U.S cropland, hasno signfi cant
limitationsfor raisirg crops (table1.3.1). Classesll
andlll makeup just over three-fourthsof U.S.
croplandandare suited for cultivatedcropsbut have
limitationssuch aspoa drainage, limited root zones,
climatic restictions or eroson paential. ClasslV is
suitablefor crops but only underseleted cropping
pradices. ClassesV, VI, andVIl arebestsuitedfor
pastue andrange while Class VIII is suitedonly for
wildlife habitat,reaeation andothernoragricultural
uses(USDA, 1989a). Land capability classed-I I
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total 343 million acres, or 82 perentof U.S cropland
including land in the Consenation Resere Program
but excluding Alaska (fig. 1.3.1, table 1.3.1).

Prime Farmland. Another measureof land suitability
is USDA prime farmland, which is basedon physcal
andmorphobgical charateristcs suchasdepth of the
watertablein relation to the root zore, moisture-
holding capacity the degree of salnity, pemmeahility,
frequency of flooding, soil temperatureerodbility,
andsal acidity. Land classfied asprime farmland
hasthe growing seaon, maisture sypply, and soi
quality neededo sustin high yields whentreatedand
managedaccordingto modernfarming mettods
(USDA, 198a). Prime farmlandtotals225 million
aaes,or 54 percentof U.S. cropland excludng
Alaska (fig.1.3.2,table1.3.1).

Thesemeasuresf land quality are often corfused
with the capability of landto prodice econonic
returns. Landin capabiity classesl-IIl or prime
farmland doesna necessaily have the highestvalue
of crop productian peracre (seeVesterby andKrupa,
1998). Alternatiely, landseaning high econonic
returnsmay not be classfied as prime farmland or in
LCC I-Ill. For exanple, primeandLCC arebasedon
chamcteristcs thatreflect suitabiity for row crop
prodwction. FloridaandArizonahave little prime
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Figure 1.3.1--Distribution of cropland in land capability classes Il and Il on rural nonfederal land
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Source: USDA, ERS, based on NRCS 1992 National Resources Invertory and Soils-5 databases.
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Figure 1.3.2--Distribution of prime cropland on rural, nonfederal land
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Source: USDA, ERS, based on NRCS 1992 National Resources Invertory and Soils-5 databases.
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Dollars per acre

Figure 1.3.3--County average net cash return per acre of cropland
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Source: USDA, ERS, based on USDC 1992 Census of Agriculture. :
farmlandor landin LCC I-Ill, but theseareasrank compnentsof soil quality; lands of poa physical

amorg the mosteconanically productie in the
Nation (New irrigation will sorretimes change a
classifcationfrom norprimeto prime if other soil
chanmcteristts nealed for a prime classification are
presen).

Proauctivity. Soil productivity, which measues
output per unit of input, is oftenthe primary reason
for montoring soi erosion (or other degadaton
processesandis itself a measureof sol qualiy.
Prodictivity is oftenmeasued ascropyield perace.
Another indicatorof land quality is the expected net
returnsper aae from prodiction (dollar returnsto
prodiction net of cashproducton coss). Highest
values are in coasél areaswhereclimate,soill,
locatian, and irrigated condtions favor prodtction of
perishabé crops(fruits andvegetables)pr where
integratedivestockoperationsdraw from an extended
cropping area(fig. 1.3.3). The next most productive
landsare in the Corn Belt, Lake States,the Northeast,
and Southern CoastalPlain. The least productive
lands by this netreturnsmeasure, arein bandsacross
the Northern Plainsand Cental Plains Productiity
can reflectsol degradation if yields decline as soils
becomedeggradedor if input use increasedo
compensatefor declinesin soil quality. However,
productivity often maskservironmental or health
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quality (asmeasuredy eroson, texture, organic
matter) can sonetimesproducevery high yields
without large increases in input use (Vesterbyand
Krupa,1993.

Erodiblity. A comnonly usedmeasure of soil quality
is highly erodible land (HEL), which is of particulr
importancefor USDA conseration pdicy (see
chapter6). Becau® the actual tonsof wind- and
watererodedsoil do not usefully measureahe erosion
potential on patticular soils, USDA uses the
erodibility index (El) to invenbry andclassfy eroson
potential andto determire corsenation program
eligibility. Highly erodble sois have the potential for
erosionbeaus of relatvely unchangng physical
attributes. Assaiated with sheetandrill erosio are
rainfall pattem, soil texture, andtopogaply;
associateavith wind erosion are climatic and soi
erodibility factors. Erosionratescanbereducedf
hay or close-grown crops aregrown, if tillage
methodsareusedwith appropriatecrop residie
managerent, and if conseration practicesare
empbyed. An as&ssmentof eroson needso
consder both the physcal potental for eroson and
the erosim rates resuting from management choices.
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